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Process for the preparation of polyisocyanates of the diphenylmethane 
series by phosgenation of nonneutralized polyamines of the 

diphenylmethane series which are prepared by the reaction of aniline with 
aqueous formaldehyde in the presence of HC1 

Koch, Daniel; Pirkl, Hans-Georg; Hagen, Torsten; Wershofen, Stefan 
Bayer Materialscience A.-G., Germany 
Eur. Pat. Appl., 7 pp. 
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EP 2003-20534 20030917 
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CY, AL, TR, BG, CZ , EE, HU, 
DE 2002-10245703 20020930 
US 2003-672440 20030926 
JP 2003-341556 20030930 
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SK 



PT, 



RE 



Polyisocyanates of the diphenylmethane series (e.g., MDI) are prepared by 
phosgenation of nonneutralized polyamines (e.g., the corresponding 
diamine of MDI) of the diphenylmethane series which are prepared by 
the reaction of aniline with aqueous formaldehyde in the presence of HC1, 
where distillation of the water from the formed diamine before 
phosgenation is a process step. 
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AB Aromatic diisocyanates (e.g., TDI) are prepared in high yield and selectivity 
the gas-phase reaction of phosgene with aromatic diamines (e.g., 
toluenediamine) under moderate pressures of >3 bars and <20 bars. A 
process flow diagram is presented. 
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TI Phosgenation method and reactors for producing isocyanates from 

phosgene and primary amines 
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DE 10222968 Al 20031204 DE 2002-10222968 20020523 

PRAI DE 2002-10222968 A 20020523 

AB A continuous method for producing isocyanates (e.g., TDI) by reacting 
primary amines (e.g., toluenediamines ) with phosgene is 

described in which the reaction is carried out in a cascade of at least 
two tubular reactors and, after each reactor, the gas phase resulting 
during the reaction is separated in a phase separator, and only the liquid 

phase 

is fed to the next reactor or to the product purification In addition, the 
/ reaction volume of the first tubular reactor is equal to only a fraction of 
/ the total reaction volume 
RE.CNT 5 THERE ARE 5 CITED REFERENCES AVAILABLE FOR THIS RECORD 
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L9 ANSWER 4 OF 31 CAPLUS COPYRIGHT 2004 ACS on STN 

AN 2003:910219 CAPLUS 

DN 139:381885 
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of isocyanates from their corresponding amines 
IN Jenne, Marc; Herold, Heiko; Friedrich, Martin; Stutz, Herbert 
PA Bayer Aktiengesellschaf t , Germany 
SO Eur. Pat. Appl . , 6 pp. 

C0DEN: EPXXDW 
DT Patent 
LA German 
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PATENT NO. KIND DATE APPLICATION NO. DATE 



PI EP 1362847 A2 20031119 EP 2003-10096 20030505 
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US 2003216597 Al 20031120 US 2003-437509 20030514 

CN 1458150 A 20031126 CN 2003-136025 20030516 

JP 2004067669 A2 20040304 JP 2003-138482 20030516 

PRAI DE 2002-10222023 A 20020517 

OS MARPAT 139:381885 

AB A tubular phosgenation reactor, which exhibits reduced temperature 

fluctuations and thus has reduced polymeric buildup, is described as is a 
process for the gas-phase phosgenation of diamines (e.g., 
hexamethylenediamine) or triamines into their corresponding isocyanates 
(e.g., hexamethylenediisocyanate) . 
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TI Manufacture of tetralin isocyanates as monomers for polyurethanes 

IN Adkins, Rick L . ; Parsons, Harold R. 

PA Bayer Polymers, LLC, USA 

SO U.S. Pat. Appl. Publ., 3 pp. 
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AB Novel aromatic isocyanates, useful as isocyanate components in the production 
of 

flexible polyurethane foam, are obtained by phosgenation of 
diaminotetralin in 50/50 diglyme/1 , 2 -dichlorobenzene mixture The latter 
diamine was prepared by nitration of tetralin and reduction of 
dinitrotetralin. Thus, polyurethane foam manufactured from tetralin 
diisocyanate 100, glycerol/propylene glycol-based polyol 100, H20 
4.40, L620 (silicone surfactant) 0.8 and Polycat 70 catalyst 1.0 part had 
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d. 1.31 lb/ft3, tensile strength 17.3 lb/in2, elongation 208% and tear 
strength 2.13 lb/in, vs. 1.30, 17.7, 168 and 1.72, resp., for polyurethane 
foam manufactured with 100 parts TDI instead of tetralin diisocyanate 
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TI Production of isocyanates in the gaseous phase 

IN Woelfert, Andreas; Mueller, Christian; Stroefer, Eckhard; Pfef finger, 

Joachim; Weber, Markus; Knoesche, Carsten 
PA BASF Aktiengesellschaf t, Germany 
SO PCT Int. Appl., 21 pp. 
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DT Patent 
LA German 
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AB The invention relates to a method for producing diisocyanates by reacting 
primary diamines with phosgene in the gaseous phase. Said 
method is characterized in that the reaction of diamine and 
phosgene occurs in a reaction channel, the internal dimensions of 
which have a width/height ratio of at least 2/1. With these dimensions 
the reaction chamber is useful for a longer period of time before it is 
necessary to clean the chamber of solid precipitate 

RE.CNT 2 THERE ARE 2 CITED REFERENCES AVAILABLE FOR THIS RECORD 

ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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DN 138:90237 

TI Process and apparatus for the preparation of (cyclo) aliphatic di- and 
triisocyanates by the gas -phase phosgenation of the 
corresponding diamines and triamines 

IN Leimkuehler, Hans- Joachim; Stutz, Herbert; Schmidt, Helmut 

PA Bayer AG, Germany 

SO Eur. Pat. Appl., 7 pp. 
CODEN: EPXXDW 

DT Patent 

LA German 

FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI EP 1275640 Al 20030115 EP 2002-14039 20020628 

R: AT, BE, CH, DE, DK, ES, FR, GB, GR, IT, LI, LU, NL, SE, MC, PT, 

IE, SI , LT, LV, FI, RO, MK, CY, AL, TR 

DE 10133728 Al 20030123 DE 2 001-10133 72 8 20010711 



10670409-isocyanate 



US 2003069441 Al 20030410 US 2002-190262 20020703 

US 6706913 B2 20040316 

JP 2003096043 A2 20030403 JP 2002-195908 20020704 

CN 1396153 A 20030212 CN 2002-140950 20020711 

PRAI DE 2001-10133728 A 20010711 

OS MAR PAT 138:90237 

AB (cyclo) aliphatic di- (e.g., 1, 6-diisocyanatohexane) and triisocyanates are 
prepared in high yield and selectivity by the gas -phase phosgenation 
of the corresponding diamines (e.g., 1, 6-diaminohexane) and triamines at 
200-600° where the phosgene is injected into the 

vaporized amine stream at a point in the reactor where the reactor 
internal diameter is narrowed and then re-expands past the point of the 
phosgenation reaction. An apparatus diagram is presented. 
RE.CNT 1 THERE ARE 1 CITED REFERENCES AVAILABLE FOR THIS RECORD 

ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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TI Process and apparatus for the preparation of (cyclo) aliphatic di- and 
triisocyanates by the gas-phase phosgenation of the 
corresponding diamines and triamines 

IN Leimkuehler, Hans- Joachim; Stutz, Herbert; Leuckel, Wolfgang 

PA Bayer Aktiengesellschaf t , Germany 

SO Eur. Pat. Appl . , 9 pp. 
CODEN: EPXXDW 

DT Patent 

LA German 

FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 
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R: AT, BE, CH, DE, DK, ES, FR, GB, GR, IT, LI, LU, NL, SE, MC, PT, 
IE, SI, LT, LV, FI, RO, MK, CY, AL, TR 
DE 10133729 Al 20030123 DE 2001-10133729 20010711 

US 2003013909 Al 20030116 US 2002-190265 20020703 

JP 2003104948 A2 20030409 JP 2002-195902 20020704 

CN 1396152 A 20030212 CN 2002-140947 20020711 

PRAI DE 2001-10133729 A 20010711 
OS MARPAT 138:90236 

AB (cyclo) aliphatic di- (e.g., 1 , 6 -diisocyanatohexane) and triisocyanates are 
prepared in high yield and selectivity by the gas -phase phosgenation 
of the corresponding diamines (e.g., 1 , 6 -diaminohexane) and triamines at 
200-600° where the phosgene is injected into the gaseous 

amine stream at a point in the reactor where the reactor internal diameter is 
narrowed and then re-expands past the point of the phosgenation 
reaction. An apparatus diagram is presented. 
RE.CNT 6 THERE ARE 6 CITED REFERENCES AVAILABLE FOR THIS RECORD 

ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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TI Method for making aliphatic diisocyanates which uses supercritical 

extraction of the process waste stream 
IN Sommer, Alexa B.; Wittig, Mary Ann; Hortelano, Edwin R.; Yeske, Philip E.; 

Ciebien, Jane F. 
PA Bayer Corporation, USA 
SO Eur. Pat. Appl., 14 pp. 

CODEN: EPXXDW 
DT Patent 
LA English 



1067040 9- isocyanate 



FAN.CNT 1 

PATENT NO. 
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APPLICATION NO. 



DATE 



PI 



EP 1113003 
EP 1113003 
R 



Al 
Bl 



20010704 
20030820 



EP 2000-127231 



20001215 



AT, BE, CH, DE, DK, ES , FR, GB, GR, IT, LI, LU, NL, SE, MC, PT, 
IE, SI, LT, LV, FI, RO 



US 6307096 

AT 247636 
PRAI US 1999-473097 
AB 



US 1999-473097 
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19991228 
20001215 



Bl 20011023 
E 20030915 
A 19991228 

A method for making an aliphatic diisocyanate (e.g., hexamethylene 
diisocyanate) is described comprising: (a) phosgenating an aliphatic 
diamine (e.g., 1 , 6-diaminohexane) in the presence of an inert 
solvent or gas to form a crude reaction mixture; (b) distilling the crude 
reaction mixture to form an aliphatic diisocyanate production stream and 
an aliphatic diisocyanate waste stream; (c) introducing the aliphatic 
diisocyanate waste stream to a chamber and placing the waste 
stream under supercrit. fluid conditions sufficient to dissolve an 
appreciable amount of the aliphatic diisocyanate component in the 
supercrit. fluid (e.g., carbon dioxide); (d) separating the dissolved aliphatic 
diisocyanate component from the waste stream, where the remaining 
waste stream is a supercritically-purged aliphatic diisocyanate 
waste stream; and (e) lowering the pressure sufficiently to precipitate the 
aliphatic diisocyanate component. 
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TI Improved procedure for the production of mono- and oligoisocyanates by the 
phosgenation of primary amines in the presence of catalytic 
amounts of monoisocyanates 
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PATENT NO. 
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W 20000823 
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US 2002-70393 20020304 



207403 
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AB Aliphatic, cycloaliph., araliph. [e.g., R- (+) -phenylethyl isocyanate] , or 

aromatic mono- and oligoisocyanates are prepared in high yield and selectivity 
by the phosgenation of the appropriate primary amines [e.g., 
R- (+) -phenylethylamine] at atmospheric pressure with phosgene in the 
presence of catalytic amts . of monoisocyanates (e.g., Bu isocyanate) in an 
inert solvent (e.g., chlorobenzene) . 
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TI Process for the preparation of diisocyanates of light color by the 
phosgenation of diamines treated with inorganic solids having 
Lewis and/or Bronsted acid centers 

IN Kraus, Rupert; Reif, Martin; Bruchmann, Bernd; Tesch, Helmut 

PA BASF A. -G., Germany 

SO Eur. Pat. Appl . , 5 pp. 
CODEN: EPXXDW 

DT Patent 

LA German 
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PATENT NO. KIND DATE APPLICATION NO. DATE 
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AB 


Diisocyanates (e. 


• g- » 


MDI) having 


little discoloration, 


suitable 



monomers for the manufacture of polyurethanes (no data) , are prepared by the 
treatment of diamines [e.g., 1 , 1 ' -methylenebis (4 -aminobenzene) ] with 
inorg. solids which contain Lewis and/or Bronsted acid centers (e.g., mol . 
sieves) followed by phosgenation of the treated diamines. 
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TI Continuous manufacture of aromatic diisocyanates 

IN Bestiuc, loan; Caraculacu, Adrian; Idriceanu, Silvia; Buruiana, Tinea; 

Kelemen, Zoltan; Pogor, Constantin 
PA Inst, de Chimie Macromoleculara "Petru Poni" , Iasi, Rom. 
SO Rom. , 6 pp . 

CODEN: RUXXA3 
DT Patent 
LA Romanian 
FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI RO 104788 Bl 19940920 RO 1989-143106 19891211 

PRAI RO 1989-143106 19891211 

AB Aromatic diisocyanates are manufacture by intimately contacting a solution of 
5-20% 

aromatic diamines in a solvent selected from hydrocarbons, chloride compds . , 
esters, or ethers with C0C12 at C0C1 2 -diamine mol ratio >2.5 
using a pump mounted on the shaft of a stirrer, with recirculation of a 
HC1-COC12 gas mixture from the upper part of the reactor through the 
reaction mixture This method provides product with low concentration of 
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hydrolyzable CI and eliminates the requirement of 1st forming 
hydrochlorides of the diamines. 

L9 ANSWER 13 OF 31 CAPLUS COPYRIGHT 2004 ACS on STN 
AN 1995:994743 CAPLUS 
DN 124:86379 

TI Process for the preparation of diisocyanates by the phosgenation 
of diamines 

IN Bischoff, Eric; Breidenbach, Peter; Dahmer, Juergen; Flink, Andreas; 
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PA Bayer A.-G., Germany 
SO Eur. Pat. Appl . , 6 pp. 
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Diisocyanates ( 


e.g., 1, 


3-pentane diisocyanate) 


are prepared by the 



gas -phase phosgenation of the corresponding diamines (e.g., 
1, 3-diaminopentane) in which: gaseous diamines, if necessary diluted with 
inert gas or inert -solvent vapors, and phosgene, are sep. heated 
to 200-600° and continuously brought together in a non-stirred 
cyclindrical reactor heated to 200-600° by maintaining a turbulent 
stream so they react; the gas mixture continuously leaving the reactor with 
the help of an inert liquid solvent, that is kept at a temperature above the 
decomposition temperature of the carbamic acid chloride corresponding to the 
diamine, is condensed to give a solution of the diisocyanate 
in this solvent; and the desired diisocyanate dissolved in the 
inert solvent is recovered by distillation 
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TI Preparation of aliphatic polyisocyanates from polyamines and 
phosgene 

PA Mitsui Toatsu Chemicals, Inc., Japan 
SO Ger. Offen. , 11 pp. 
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DT Patent 
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US 5523467 A 19960604 US 1995-401807 19950310 

CN 1125718 A 19960703 CN 1995-104546 19950322 

CN 1062857 B 20010307 

PRAI JP 1994-50082 A 19940322 

AB In the conversion of an aliph polyamine to the polyisocyanate (e.g., 
m-xylylenediamine to m-xylylene diisocyanate) in an inert liquid 
medium, an inert gas is added to the reactor during the reaction to 
increase the yield of polyisocyanate and reduce the amount of 
phosgene required. 
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TI 1,3-Pentane diisocyanate 

AU Sheridan, Robert E. 

CS E . I . Du Pont and Co . , USA 

SO Research Disclosure (1994), 362, 306 (No. 36220) 

CODEN: RSDSBB / ISSN: 0374-4353 
DT Journal; Patent 
LA English 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI RD 362020 19940610 
PRAI RD 1994-362020 19940610 

AB Direct hot phosgenation of 1, 3 -diaminopentane at 125° in 

m-chlorobenzene resulted in 30% yield of 1,3-pentane diisocyanate 

Subsequent distillation after addition of di -ortho-xylylethane resulted 

34% 

recovery (10% based on starting diamine) of 1,3-pentane 
diisocyanate which was 82-85% pure. The product was characterized 
by IR and mass spectroscopy. 
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TI Manufacture of diphenylmethane 4 , 4 1 -diisocyanate 

IN Botezatu, Petru; Miron, Ada Margareta; Olanescu, Emil; Stoica, Dumitru; 

Teodorescu, Dan Cezar 
PA Combinatul de Fibre Sintetice, Savinesti, Rom. 
SO Rom. , 3 pp . 
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DT Patent 
LA Romanian 
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PATENT NO. KIND DATE APPLICATION NO. DATE 



PI RO 103439 Bl 19921123 RO 1989-138956 19890329 

PRAI RO 1989-138956 19890329 

AB Title compound, useful for the manufacture of polyurethanes (no data) , is 
prepared 

by phosgenation of the dihydrochloride of isomer mixts. containing 
96-98% 4 , 4 ' -diaminodiphenylmethane 8 h in polyalkylbenzene at 
140-160° and C02Cl/diamine = 1-1.5/1. 
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TI Preparation of aromatic diisocyanates by phosgenation in gas 
phase 

IN Biskup, Klaus; Koenig, Christian; Waldau, Eckart 

PA Bayer A.-G., Germany 

SO Eur. Pat. Appl . , 6 pp. 
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OS MARPAT 120:192549 

AB Continuous phosgenation of arom diamines, e.g., a mixture of 2,4- 

and 2 , 6 -diaminotoluenes or bis (4 -aminophenyl) methane , in the gas phase 
with residence time 0.5-5 s gives high yields (e.g., >99%) of 
diisocyanates without deposition of solid material in the reactor. 

L9 ANSWER 18 OF 31 CAPLUS COPYRIGHT 2 004 ACS on STN 
AN 1991:448872 CAPLUS 
DN 115:48872 

TI Preparation of aliphatic isocyanates by reaction of aliphatic amines with 

phosgene in esters as solvents 
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AB A process for the preparation of aliphatic polyisocyanates comprises the 
treatment 

of an aliphatic polyamine or a hydrochloride thereof with COC12 in the 
presence of an ester as a solvent. A flask was charged with 
hexamethylenediamine (46.5 g) and MeC02 (CH2 ) 5Me as a solvent (613.5 g) and 
3 5 g HCl were blown over the mixture which was then heated to 15 0° 
and then COC12 was blown over the mix. at 29.4 g/h for 15 h; the yield of 
hexamethylene diisocyanate was 90%. The use of other solvents, 
e.g., mesitylene, gave a lower yield of hexamethylene diisocyanate 
and a higher yield of 6 -chlorohexane diisocyanate. 
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TI Procedure for the production of (cyclo) aliphatic diisocyanates 



1067 04 09-isocyanate 



IN Frosch, Hans Georg; Grave, Heinrich; Stutz, Herbert; Waldau, Eckart; 

Fuhrmann, Peter 
PA Bayer A.-G., Fed. Rep. Ger. 
SO Ger. Of fen. , 4 pp. 

CODEN: GWXXBX 
DT Patent 
LA German 
FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI DE 


3714439 


Al 


19881110 


DE 


1987 


-3714439 


19870430 


EP 


289840 


Al 


19881109 


EP 


1988 


-106111 


19880416 


EP 


289840 


Bl 


19901017 












R: BE, DE, 


ES, FR, 


GB, IT, NL 










US 


4847408 


A 


19890711 


US 


1988 


-185721 


19880425 


CA 


1305165 


Al 


19920714 


CA 


1988 


-565025 


19880425 


JP 


63280050 


A2 


19881117 


JP 


1988 


-104461 


19880428 


JP 


08025984 


B4 


19960313 










PRAI DE 


1987-3714439 




19870430 











OS CASREACT 110:231172; MAR PAT 110:231172 

AB A procedure for the preparation of OCNRNCO [R = Cl-15 (cyclo) aliphatic 
hydrocarbon 

moiety] by phosgenation of the corresponding H2NRNH2 in the gas 
phase was characterized in that one: a) brings the gaseous diamine 
, optionally diluted with an inert gas or the vapors of an inert solvent, 
and C0C12, sep. heated to 200-600°, into reaction with each other 
in a cylindrical chamber at 200-600° without moving parts with the 
maintenance of a turbulent streaming into the reactor chamber; b) leads 
the gas mixture which continuously leaves the reaction chamber through an 
inert solvent which is kept at a temperature above the decomposition 
temperature of the 

carbamoyl chloride corresponding to the diamine; and c) subjects 
the diisocyanate dissolved in the inert solvent to a 

distillative work-up. In this manner, C0C12 and H2N(CH2)6NH2 reacted at 
4 00° to give 98.0% OCN (CH2 ) 6NCO . 
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AB Mixts. of the diisocyanates p-OCNC6H40 (CH2CH2 ) nOC6H3 (Me) NCO-2 , 1 30-100, 

p-OCNC6H40(CH2CH2)nOC6H4NCO-p 0-50, and 2 , 1-OCN (Me) C6H30 (CH2CH2 ) nOC6H3 (Me) 
NCO-2, 1 0-50% (n = 1-3), useful in the manufacture of high-quality 
polyurethanes , are prepared by phosgenating the corresponding diamines. 
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Adding 1348 g 2 - (4 -nitrophenoxy) ethyl p-toluenesulf onate in portions to 
612 g 3-methyl-4-nitrophenol and 760 g 30% NaOMe in 6 L ethylene glycol at 
80° and stirring 6 h at 100° gave 1029 g 

1- (3 -methyl -4 -nitrophenoxy) -2- (4 -nitrophenoxy) ethane, hydrogenation of 

which in DMF over Raney Ni at 75-90°/40-50 bar gave 92% 

diamine, phosgenation of which in PhCl gave 96% 

diisocyanate (m.p. 86-87°) containing 70 ppm hydrolyzable CI. 
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TI Preparation of a diisocyanate for use in plastics 
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AB The diisocyanate OCN (CH2 ) 5C02CH2CMe2CH2NCO (I) is prepared by 
phosgenation of the corresponding diamine- 2 HC1 (II) . 

Adding 930 g H2N (CH2 ) 5COC1 -HC1 in 3 . 3 L CH2C12 over 2 h to a HC1 -saturated 
solution of 535 g H2NCH2C (Me) 2CH20H in 5 L CH2C12 at 20° and heating 
at 40° gave 1420 g II. Passing COC12 at 50 g/h into a refluxing 
mixture of 289 g II and 3.5 L PhCl for 8 h gave 252 g I. 
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AB The title diisocyanates Z [OC6H3 (R) NCO] 2 [R = H, Me; Z = (oxa) alkylene] are 
prepared by the reaction of Z (OH) 2 or 02N (R) C6H30ZOH with 02N (R) C6H3C1 , 
reduction of N02 groups, and phosgenation . Condensing 1 mol 

neopentyl glycol with 2.2 mol p-02NC6H4Cl in DMSO containing powdered NaOH at 

40-50° gave 92.8% 2 , 2 -dimethyl- 1 , 3 -bis (4 -nitrophenoxy) propane , 

hydrogenation of which in DMF over Raney Ni at 60°/50 bar gave 91% 

diamine. Phosgenation of the diamine in PhCl 

at -10° to 0° and refluxing gave 71.3% diisocyanate 

containing 0.007% hydrolyzable CI. 
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AB Diisocyanates 0CNCR1R2 ZCH2NCO (Rl, R2 = Cl-4 alkyl; Z = C2-9 aliphatic 

hydrocarbylene) are prepared Thus, a solution of COC12 in PhCl was mixed with 
a solution of H2N (CH2 ) 3CMe2NH2 at 10-20° for 1 h under vigorous 
stirring, heated to 127° during 3 h with addition of COC12 , and 
refluxed 1 h at 127° to give 74% OCN (CH2 ) 3CMe2NCO . 

L9 ANSWER 24 OF 31 CAPLUS COPYRIGHT 2 0 04 ACS on STN 
AN 1987:197297 CAPLUS 

Correction of: 1986:34839 
DN 106 : 197297 

Correction of: 104:34839 
TI Low-melting diphenylethane diisocyanate for polyurethanes 
IN Kervennal, Jacques; Mathais, Henri 
PA Atochem S. A. , Fr. 
SO Eur. Pat. Appl . , 12 pp. 

CODEN: EPXXDW 
DT Patent 
LA French 
FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI EP 149388 Al 19850724 EP 1984-402584 19841213 

EP 149388 Bl 19870812 

R: BE, CH, DE, FR, GB, IT, LI, NL 
FR 2557105 Al 19850628 FR 1983-20458 19831221 

FR 2557105 Bl 19861128 

JP 60202851 A2 19851014 JP 1984-254262 19841203 

US 4595744 A 19860617 US 1984-679571 19841207 

PRAI FR 1983-20458 19831221 

AB Diphenylethane diisocyanate (I) , prepared by nitration of 
diphenylethane (II) , hydrogenation, and phosgenation, is 

low-melting and useful in preparing polyurethanes. Thus, nitrating II with 
mixed acid, hydrogenating over Pd, and phosgenating gave I (2,4' 45, 4,4 1 
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L9 
AN 
DN 
TI 
IN 

PA 
SO 



30.3, 2,2' 15.0, 3,4' 5.0, and 2 , 3 1 4.7%), m.p. 50°. 
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1987:64 94 CAPLUS 

106:6494 

Isocyanurate -containing polyisocyanates for polyurethane coatings 
Halpaap, Reinhard; Klein, Gerhard; Richter, Roland; Mueller, Hanns Peter; 
Pedain, Josef; Kreuder, Hans Joachim 
Bayer A.-G., Fed. Rep. Ger. 



Ger . Of fen. , 37 pp. 
CODEN: GWXXBX 
DT Patent 
LA German 
FAN.CNT 1 

PATENT NO. KIND DATE 



APPLICATION NO. DATE 



PI 


DE 


3507719 


Al 


19860911 


DE 


1985- 


3507719 


19850305 




CA 


1286296 


Al 


19910716 


CA 


1986- 


501936 


19860214 




EP 


193828 


Al 


19860910 


EP 


1986- 


102373 


19860224 




EP 


193828 


Bl 


19880427 














R: AT, BE, 


CH, DE, 


FR, GB, IT, 


LI, NL, SE 






AT 


33844 
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19880515 


AT 


1986- 


102373 


19860224 




JP 


61212570 


A2 


19860920 


JP 


1986- 


45529 


19860304 




JP 


06045606 


B4 


19940615 












ES 


552631 


Al 


19880316 


ES 


1986- 


552631 


19860304 




US 


4851531 


A 


19890725 


US 


1987- 


74380 


19870716 


PRAI 


DE 
US 
EP 


1985- 3507719 

1986- 831210 
1986-102373 




19850305 
19860220 
19860224 











GI 



OCN 
Me 




Me 

I 

CHCH2CH2NCO 



AB The title compns . are prepared without oligomeric trimer formation from 
aliphatic-cycloaliph. diisocyanates (20-50% NCO) having 1 sterically 
unhindered NCO group bonded to a primary C atom and 1 sterically hindered 
NCO group bonded to a tertiary C atom in the ring. The 
diisocyanate I was prepared by reductive amination of 

3 - (1 -methyl -4 -cyclohexenyl) butyraldehyde , hydrocyanation, hydrolysis, and 
phosgenation of the diamine. Stirring I 250, crown 

ether KOAc complex 1.0, and PhMe 250 g at 80° for 4 h and refluxing 

for 15 min gave a monoisocyanurate containing 17.6% NCO and <0.3% free I. 
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1984:68763 CAPLUS 

100:68763 

Polymer intermediates from limonene 
Klein, Gerhard 

Bayer A.-G., Leverkusen, 5090, Fed. Rep. Ger. 

Forschungsber . - Bundesminist . Forsch. Technol . , Technol . Forsch. 

Entwickl. (1983), BMFT-FB-T 83-053, 16 pp. 

CODEN: BFTEAJ; ISSN: 0340-7608 

Report 

German 
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CMe2R 



AB Limonene [138-86-3] was treated with HCN [74-90-8] to prepare I (R = 

NHCHO) [86178-67-8] which was treated with COC12 [75-44-5] to prepare I (R 
= isocyano) [86469-91-2] . Thermal isomerization gave I (R = cyano) 
[86469-91-2] which was hydrogenated to prepare I (R = CH2NH2) (II) 
[86469-92-3] . II was treated with C0C12 to prepare I (R = CH2NCO) (III) 
[86469-93-4] . A film of polyamide [88666-91-5] prepared from II, 
isophthalic acid, and caprolactam was laminated with a polyethylene 
[9002-88-4] film, giving a composite film having better transparency and 
antiblocking properties, compared with a similar composite containing a 
polyamide prepared with isophoronediamine instead of II. An adduct of III 
and caprolactam was useful as a hardener for a saturated polyester containing 

OH 

groups. Ill was useful as a substitute for isophorone 
diisocyanate in the preparation of polyurethanes . 




L9 ANSWER 2 7 OF 31 CAPLUS COPYRIGHT 2 0 04 ACS on STN 
AN 1980:147777 CAPLUS 
DN 92:147777 

TI Aliphatic diisocyanates 

IN Disteldorf, Josef; Huebel, Werner; Reiffer, Johannes; Kriebel, Guenter 
PA Chemische Werke Huels A.-G., Fed. Rep. Ger. 
SO Ger. Of fen., 14 pp. 

CODEN: GWXXBX 
DT Patent 
LA German 
FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI DE 2830243 Al 19800124 DE 1978-2830243 19780710 

DE 2830243 C2 19870716 

JP 55033465 A2 19800308 JP 1979-86545 19790710 

PRAI DE 1978-2830243 19780710 

AB 1, 9-Diisocyanato-5-methylnonane (I) [68882-57-5] and 1 , 8 -diisocyanato-2 , 4 - 
dimethyloctane (II) [68882-56-4] are prepared (sep. or together) by the 
phosgenation (at -10 to +40° and then at 90-180°) of 

the hydrogenated reaction products of isobutene and acrylonitrile . Thus, 

172 g 88:12 (weight) mixture of 1 , 9-diamino-5-methylnonane [45024-21-3] and 

1, 8 -diamino-2, 4 -dimethyloctane [51121-88-1] in 2 L PhCl was saturated at 

90° with C02 and then treated at 10° with 250 g COC12 

[75-44-5] in PhCl over 1.5 h. After heating the product to 80° and 

then 133° with addition of more C0C12 , a clear solution was obtained, 

giving I and II. 



L9 ANSWER 2 8 OF 31 CAPLUS COPYRIGHT 2 004 ACS on STN 
AN 1976:179220 CAPLUS 
DN 84:179220 

TI Kinetics of the reaction of crystals of toluene -2 , 4 -diamine and 
4 , 4 ' -diphenylmethanediamine dihydrochlorides with phosgene 
dissolved in chlorobenzene 

AU Konstantinov, I. I.; Kormushechkina , A. I. 

CS USSR 

SO Zhurnal Prikladnoi Khimii (Sankt-Peterburg, Russian Federation) (1976), 
49(3), 596-9 

CODEN: ZPKHAB; ISSN: 0044-4618 
DT Journal 
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LA Russian 

AB The rate-determining step of the title reactions was the formation of the 
lst-stage solid product (aminoaryl isocyanate hydrochloride) on the 
crystal surface. The 2nd-stage product (diisocyanate) then 
dissolved in the PhCl . The activation energies with toluene-2,4- 
diamine and 4,4' -diphenylmethanediamine were 12 . 6 and 12 . 0 
kcal/mole, resp. 

L9 ANSWER 2 9 OF 31 CAPLUS COPYRIGHT 2 0 04 ACS on STN 

AN 1965:67227 CAPLUS 

DN 62:67227 

OREF 62:11989d-f 

TI Polyurethans 

IN Kaplan, Melvin 

PA Allied Chemical Corp. 

SO 12 pp. 

DT Patent 

LA Unavailable 

FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI FR 1375975 19640823 FR 

GB 1007785 GB 

NL 297969 NL 

US 3215652 1965 US 

PRAI US 19620924 

AB Polyether-polyols are treated with tolylene diamine (I) 

phosgenation products (amine equivalent 98-120) , NCO-OH equivalent ratio 

I. 03: 1-1.05: 1, in the presence of a mixture of a blowing agent, tertiary 
amine, organotin compound, and a siloxane-oxyalkylene block copolymer to 
give rigid foams which are weak heat conductors. Thus, a solution 

(90°) of 244 parts I in 880 parts PhCl is added to a mixture (- 
10°) of 560 parts C0C12 and 120 parts PhCl at a maximum of 20°. 
The mixture is heated to 136° , a HC1-COC12 -PhCl mixture is distilled, PhCl 
is distilled at 25 mm., and the residue is distilled at 10-12 mm. to give 70 
parts tolylene diisocyanate (II) and 280 parts residue (III) 
(amine equivalent 106.3, viscosity (25°) 61 cp . , d25 1.26) containing 74% 

II. A mixture of Actol 52-460 (OH number >460) 100, Bu2Sn dilaurate 0.37, 
Me2NCH2CH20H 1.0, Dow Corning 113 fluid 1.5, and FCC13 3 8 parts is 
introduced into a mixer at 5.5 kg./min. at 23°, as III is 

introduced at 3 . 6 kg./min. at 22°, to give a mixture, NCO-OH ratio 

1.03, which becomes hard after 6.5 min.; the product is molded at 

41° to give a panel, d. 29 kg./m.3, containing 96.9% closed cells, and 

having a compression resistance of 1.3 kg. /cm. 2 and a heat conductivity of 

0.258 

kcal . /hr . /m2/cm. /°C. 

L9 ANSWER 3 0 OF 31 CAPLUS COPYRIGHT 2 0 04 ACS on STN 
AN 1963:441342 CAPLUS 
DN 59:41342 
OREF 59:7403d-f 

TI Preparation of tolylene diisocyanate. II. Phosgenation 

of tolylenediamine 
AU Murakami, Tomohisa 

CS Hodogaya Chem. Ind. Co., Yokohama, Japan 

SO Yuki Gosei Kagaku Kyokaishi (1963), 21, 458-62 

CODEN: YGKKAE; ISSN: 0037-9980 
DT Journal 
LA Unavailable 

AB Reaction of diamines and C0C12 at low temperature for conversion of the amino 
groups into a carbamoyl chloride and an amine -HC1 group, and further 
reaction at high temperature with COC12 is known. When a diamine such 
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as tolylenediamine (I) is used, a high mol. weight urea compound is formed 
under the wrong reaction conditions and precipitates, so that the reaction 
with C0C12 becomes difficult, resulting in a considerable decrease in the 
reaction velocity and yield. For successful operation of this reaction, 
it is necessary to make sufficient contact of C0C12 with I in the low 
temperature reaction in order to decrease the amount of unreacted I in the 
product 

and give a sufficient supply of C0C12 in the high temperature reaction. It is 
desirable to use good solvents (e.g. ketone, esters, ethers) for the low 
temperature reaction product. PhCl, C6H4C12, etc., could be used as solvents 

by 

adding I solution to C0C12 solution with stirring, in order to give finely 
dispersed particles of the low temperature reaction product. The high 
temperature 

reaction is completed within 30 min. at 130° by sufficient 

introduction of COC12 to the low temperature reaction product and the yield is 
high. 

L9 ANSWER 31 OF 31 CAPLUS COPYRIGHT 2 004 ACS on STN 
AN 1950:679 CAPLUS 
DN 44:679 

OREF 44 : 109h-i , 110b- i , 111a- i , 112a- i , 113a- i , 114a- i , 115a-b 

TI Polyurethans . IV. Mono- and polyisocyanates 

AU Siefken, Werner 

SO Ann. (1949), 562, 75-136 

DT Journal 

LA Unavailable 

OS CASREACT 44:67 9 

GI For diagram(s), see printed CA Issue. 

AB cf. Bayer, C.A. 42, 6160c; Hebermehl , C.A. 43, 1604i. A comprehensive 

review of the researches in this field made by the staff of the former I. 

G. Farbenind., W. Altner, D. Delfs, A. Dierichs, E. Hartmann, E. Liese, A. 
Modersohn, S. Petersen, E. Prell, R. Putter, H. Rinke, W. Schulte, G. 
Schwaebel, H. Schwarz, G. Spielberger, K. Taube, A. Pielmann, K. Sigwart, 

H. Brock, J. Mierbach, E. Scholz, H. Glaser, F. Moller, and R. Schroter, 
including a brief literature survey with 62 ref s . In general the HC1 
salts of amines were treated with COC12 in excess, and the resultant HCl 
was rapidly removed by choosing a solvent in which the RNCO, but not HCl 
was soluble Temps, were regulated to insure conversion of the intermediate 
RNHCOC1 into RNCO. In the aliphatic series, the yields of RNCO were 
uniformly satisfactory and arylaliph. amines, or alicyclic or heterocyclic 
amines, underwent very similar conversions. The reaction also applied to 
compds. of the type RCH (NH2 ) R ' . Solvents used included PhMe, xylene, 
PhCl, C12C6H4, and C6H3C13, so chosen that the b.ps. of the solvent and 
the resulting RNCO showed a sufficient difference. The amine-HCl may be 
dissolved in the solvent, or the free amine may be dissolved and then 
treated with dry HCl. Normally COC12 was added until any insol . HCl salt 
was fully dissolved, the volatile gases then swept out by means of an 
inert gas, and the resulting products fractionated. Polymerization products 

were 

retained as still residues; their amts. could be materially increased by 
the use of metallic catalysts (such as FeC13, SnCl4, ZnC12, Fe carbonyl 
derivs . , etc.) . In individual cases, HCl is removed from RNHCOCl by means 
of Ca(0H)2 or derivs. of CH2.0.CH2 (sometimes resulting in decreased 
yields of RNCO) . In special cases were used substituted ureas of the type 
RR 1 NCONHR 1 ' (formed from RR'NCOCl + H2NR ' ' ) , where R'' is a relatively 
small alkyl group and may be converted into R' 'NCO by heating above 
200°. Another possibility was to treat compds. of the type 
2-HOC6H40CONHR with the formation of RNCO and o-C6H4 (OH) 2 . The 
conversions of amines containing such substituents as Cl, CN, OR', C02R', 
COC1, etc., into analogous isocyanates is discussed. Diamine, 
triamine, or tetramine HCl salts on COC12 treatment may be converted into 



106704 0 9 -isocyanate 



analogous di-, tri-, and tetraisocyanates . Difficulties in the choice of 
suitable (large-scale) reactors are discussed. Whereas for an aliphatic 
RNCO, phosgenation may be carried out in stainless steel, aromatic 
di- and triamines require Pb- lined reactors. Batch or continuous 
phosgenation may be used. In determining the percentage NCO in an 
isocyanate, 2 methods were used: a cumbersome gravimetric method depending 
on the formation of a difficultly soluble Ph urea by condensation of RNCO 
with PhNH2, and the more practical procedure in which RNCO is treated with 
a known excess of Bu2NH in PhCl, thus giving rise very rapidly to 
Bu2NC0NHR, and the unchanged Bu2NH is then titrated with HC1 in the 
presence of MeOH (within 5 min. after inception of the quant, reaction) . 
In the formation of 1, 6 -hexamethylene diisocyanate (I), bl5 
132° [bis (methylurethane) , m. 113-14°], on repeated 

fractionation a small forerun was 6-chlorohexyl isocyanate (II) , bl2 

108° [methylurethane (III), blO 150-2°; Cl (CH2 ) 6NHCONH2 , m. 

128-9°]. [HC1.H2N(CH2)3]2 loses NH4C1, forming 

CH2 . (CH2) 4 .CH2 .NH.HC1, which reacts with C0C12 to give 

CH2 . (CH2 ) 4 . CH2 . NCOCl (isomeric with II), bll 116-18° 

(methylurethane, C6H12NC02Me, bl3 96-7°; and urea, C6H12NCONH2 , m. 
123-4°). Ill heated with PhONa formed PhOCH2 (CH2 ) 5NHC02Me , which 
when heated with aqueous HCl-AcOH gave 6-phenoxyhexylamine-HCl , m. 
142-3°. I in pseudocumene, heated 2 h. with pure COC12 at 
160-65°, was not converted into II. On the other hand mixts. of 
HCl (gas) and COC12 acting on I gave small amts. of II after 48 h. 
phosgenation. The course of the reaction is discussed. Possibly 
C12CN(CH2) 6NCO is first formed from I and then split into C1CN and II. 
MeO(CH2)3NH2.HCl treated 7 h. in 1-C10H7C1 at 140-50° with COC12 
with stirring gave 81% Cl(CH2)3NCO, bl6 54.6-4.8°, together with 
smaller amts. of (C1CH2)2CH2, bl630°, which with PhONa yielded 

(PhOCH2) 2CH2, m. 61° (from EtOH) . NC(CH2)5NH2, bl6 118-19°, 
treated in PhCl with HCl, followed by C0C12 at 120-30°, gave 94% 
NC(CH2)5NCO, bl2 134-5° [NC (CH2 ) 5NHCONH2 , m. 142° (from~ 

EtOH)]. CH2 (NH2 .HCl) C02Et in PhMe with C0C12 gave 84.5% OCNCH2C02Et, bll 
67-8°, which with PhNH2 in Et20 yielded PhNHC0NHCH2C02Et , m. 
111° (from EtOH). From BuO (CH2) 3NH2 .HCl in PhMe was formed 
BuO (CH2 ) 3NCO, bll 76-8°, and PhNHCONH (CH2 ) 30Bu , m. 59-60° 
(from Et20) . By heating Ph2NCONHMe at 240-90°, 1 mol . MeNCO, b. 
38-40°, and 1 mol. Ph2NH were formed. 2 -H0C6H402CNHEt , m. 
142-4°, at 210-50° yielded EtNCO, b. 58-60°, and 

o-(HO)2C6H4. In 1-C10H7C1 at 150° ( PhNH ) 2 CO with COC12 gave PhNCO, 

bl6 55-7°. In C6H4C12, 3 -HOCH2 -C6H4NH2 . HCl and COC12 gave 

3-C1CH2C6H4NCO (V), bll 118-19°; 3 -ClCH2C6H4NHC02Me , m. 

87-8°, with pyridine yields 1- [3 - (carbomethoxyamino) benzyl] pyridini 

urn chloride, C14H1502N2C1 , m. 223-4°. Similarly, 

3-Me0CH2C6H4NH2 .HCl (VI) on phosgenation gave 96% 

3- MeOCH2C6H4NCO, bll 108°, and 4% V; 3 -MeOCH2 -C6H4NHCONH2 , m. 
122-4°. VI treated in C6H4C12 at 140° with HCl prior to 
phosgenation gives 3 -C1CH2C6H4 -NH2 . HCl , converted readily into V. 
3 , 3 ' -Bianisidine HCl salt in PhCl and COC12 at 150-60° gave after 
vacuum distillation at 150° a high yield of 3 , 3 ' ~dimethoxy-4 , 

4 1 -biphenylene diisocyanate (VII), m. 121-2°, forming a 

complex, 2VII.PhCl, m. 125-6°. The bis (methylurethane) of VII m. 

215-16°. The following are examples of phosgenation of 

free bases. When 800 g. COC12 in 2 1 . 0-C12C6H4 in an ice-salt bath was 

treated with 200 g. molten (4 -H2NC6H4 ) 2CH2 so that a temperature of about 

0° was maintained, and the suspension was then heated to 

130° , 215 g. (4-OCNC6H4)2CH2, bO . 1 156-8°, was formed 

[bis (methylurethane) , C17H1804N2, m. 183-3.5°]. Similarly in PhCl, 

4- H2NC6H4C02Me with C0C12 gave 4 -OCNC6H4C02Me , bll 122-4°, m. 
49° (methylurethane, m. 177-8°), and tetrahydro- 1 , 5 - 

naphthylenediamine in C6H4C12 gave a mixture of tetrahydro-1 , 5-naphthylene 
diisocyanate, b0.09 129-32°, and a smaller amount of 
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7, 8 -dihydro- 1-naphthyl isocyanate, bl5 137-8° [me thy lure thane, m. 
86-7°; phenylurea (VIII), m. 210-12°], which was shown not 
to be identical with 1-naphthyl isocyanate, bl2 140-2° 
(methylurethane, m. 122-3°; phenylurea, m. 220-2°), or with 
tetrahydro-ar- 1-naphthyl isocyanate, bl4 134-5° [methylurethane, m. 
62-3°; phenylurea, m. 193-4°, also formed by hydrogenating 
VIII] . The following are examples of phosgenation of carbamic 
acids. 1, 4-Diaminocyclohexane (345 g.) in 3 1. o-C12C6H4 was saturated at 
90-95° with C02, stirred 8 h., 700 g.. C0C12 introduced at 
0°, the C02 removed, the mixture heated to 160°, and more 
C0C12 added until after 14-16 h. the solution was clear; fractional 
distillation 

yielded a mixture of 1 , 4-cyclohexane diisocyanates , 1 , 4 - (ONC) 2C6H10 , 

transform, m. 63-4° (frompetr. ether) [bis (methylurethane) , m. 

264° (from MeOH) ] , and liquid cis form [characterized by its 

bis- (methylurethane) , C10H18O4N2, m. 139-40° (from Me2CO) ] . 

Similarly, 4 , 4 ' -diaminodicyclohexylmethane gave 4 , 4 ' - (dicyclohexyl) methane 

diisocyanate, (4 -OCNC6H10) 2CH2 , salvelike mass, b0.5-0.6 

165-80°. The following are examples of phosgenation in 

the vapor phase. A mixture of 450 g. C0C12 and 245 g. PhNH2 passed in 1 h. 

through a tube at 230-40° while 130 g. 1-C10H7C1 was dropped in, 

gave 86% PhNCO. By entraining 80 g. p- (H2N) 2C6H4 with 35 1. C02 at 

270-80° per h. , heating the mixture to 470°, introducing 470 

g. C0C12/h., and condensing in PhCl, S. obtained p-C6H4 (NCO) 2 , m. 

93-4° (after sublimation) [bis (methylurethane) , m. 207°]. 

To 86.7 g. 3 -H02CC6H4NH2 . HC1 in 2 1, H20 containing 30 cc . HC1 was added 42 
cc. CSC12, thus forming 67 g. 3 -H02CC6H4NCS , m. 165° (from MeOH); 
acid chloride, bl4 152-4°, m. 22-3°, 40 g. of which in 200 
cc. PhCl refluxed with 16 g. powdered NaN3 gave 32 g. 3 -OCNC6H4CNS , bl4 
140-2°, f.p. 4-6°. The following other isocyanates, RNCO, 
and their derivs . were prepared by methods analogous to those outlined. 
Most of these are new, but no differentiation has been made between new 
compds. and products previously prepared In all cases (uncor.) b.p. or 
m.ps. were checked and some of the compds. were obviously impure. R = 
CH2:CHCH2, b. 87-9°; Pr, b. 88°; Bu, b. 114-16° 
(corresponding phenylurea, m. 129-30°); Me2CHCH2, b. 104-5° 
(phenylurea, m. 151-2°); Me3C, b. 85° (phenylurea, m. 
167-8°). Am, b. 136-7° (AmNHCONHPh, m. 92-3°); 
isohexyl, bl4 46°; BuCHEtCH2 , bl5 75-9°; dodecyl, bll 
140-6°; tetradecyl, bl4 165-70°; hexadecyl, bl4 
186-8°; oleyl, bO. 05-0. 06 135-40°; octadecyl, bll 
190-210°; CH2 . CH2 . S02 . CH2 . CH (not characterized) (phenylurea, m. 
190°); cyclohexyl, bll 54°; 2 -decahydronaphthyl , bl2 
116-17°; C6H11CH2C6H10, b0.25 120-3°; MeEtCH, b. 
101-2° (phenylurea, m. 154°); iso-PrCHMe, b. 118-20° 
(phenylurea, m. 143-4°); Et2CH, b. 125-6° (phenylurea, m. 
177-8°); Pr2CH, bl3 58-9°; PhCHMe , bl3 90-4°; 
PhCH2CH2CHMe, bl2 117°; (C6H13)2CH, bl2 139-41°; 
PrCH(CllH23) , bl2 150-70°; C17H35CHMe, bO . 1 140-60°; 
C1CH2CH2, bl6 42° [ (C1CH2CH2NH) 2C0, m. 128-9°]; C1(CH2)4, 
bll 70-1° (phenylurea, m. 107°); C1(CH2)5, bl3 100° 
(methylurethane, m. 44°); Cl(CH2)7, bl3 111°; 
C1(CH2)40(CH2)2CH2, bO . 1 76°; NC(CH2)2, bl2 104°; 
[NC(CH2)2NH2CO, m. 148°]; NC(CH2)3, blO 103° 
[NC (CH2 ) 3NHCONH2 , m. 142°]; Me02C(CH2)5, bl4 118°; 
MeO(CH2)3 (impure) (phenylurea, m. 79-80°); EtO(CH2)3 (impure) 
(phenylurea, m. 66°); PrO(CH2)3, bll 60-1° (phenylurea, m. 
62°); iso-Pr(CH2)3 (impure); BuO(CH2)3, bll 76-8° 
(phenylurea, m. 59-60°); iso-BuO (CH2) 3 , bl4 78° (phenylurea, 
m. 80°); sec-BuO (CH2) 3 (impure) (phenylurea, m. 53-4°); 
cyclohexyloxypropyl, bll 113-14° (phenylurea, m. 100°); 
BuOCH2CH20(CH2) 3, bll 123-4° (phenylurea, liquid); C8H170 (CH2 ) 3 , bll 
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135° (phenylurea, m. 55-6°) / iso-C8H17, isomer, bll 
125-8°; C10H21O(CH2) 3, bll 160-2° (phenylurea, m. 
58-9°) ; 3- ( i so- octylcyclohexyloxy) propyl, bO. 1-0.2 14 0-52°; 
o-tolyl, b9.5 63.2-3.4°; m-tolyl, b9 . 5 65.7-66.3°; 
p-tolyl, blO 67.6-67.8°; benzyl, blO 82-4° (phenylurea, m. 
167-8°); xylyl (tech.), bl2 78-80°; phenethyl, blO 
98-100° (urea, m. 112°); 2 , 4 , 5 -Me3C6H2 , bl2 100-1°; 
2, 4, 6-isomer, bll 96-7°; Ph(CH2)3, bl2 115°; 
4-cyclohexylphenyl, b4 128-30°; 4-PhCH2C6H4, b0.07 120° 
(methylurethane, m. 78-9°; urea, m. 158-9°); 

2 -methyl -4-cyclohexylphenyl, b4 . 5 138-42°; 3 , 4 , 6 -C13C6H2 , bll 

124- 6°, m. 60-1°; 3, 4-C12C6H3, bl2 111-12°, m. 
45° (methylurethane, m. 111-12°; urea, m. 153-4°); 

2- 02NC6H4, bl7 135°, m. 40-1°; 3-isomer, bll 130-1°, 
m. 50-1°; 4-isomer, bll 137-8°, m. 57°; 2-C1C6H4, 
blO 83.5°; 3-isomer, bl0.5 83-6°; 4-isomer, b9 . 5 
80.6-0.9°, m. 31-2° (methylurethane, m. 115°); 

3- F02SC6H4, b31-2 154-6°, m. 25° (methylurethane, m. 
93°); 3-NCC6H4, bl2 123°, m. 50-1° (methylurethane, 

m. 97-8°); 4 , 3 -Cl (F3C) C6H3 , bl4 86-9°; 3 , 4 -H02C (HO) C6H3 , 
decompose (methylurethane, m. 221°); 2, 4 -Me (02N) C6H3 , b23 
168°, m. 75-8°; 4, 3 -Me - (02N) C6H3 , bO . 2 100-2°; 

2- MeOC6H4 / blO 94.8-5.5°; 3-isomer, blO 94.6-4.8°; 

4- isomer, b9.5 47.6-7.8°; 2, 5 -Me (SCN) C6H3 , bl6.5 164° 
(methylurethane, m. 136-7°); 4 , 3 -Cl (Me02CNH) C6H3 , bll 116 
°, m. 80°; 4-Me02CC6H4, b. 122-4°, m. 49° 

(methylurethane, m. 177-8°); 2 , 4 , 5-Me2 (02N) C6H2 , b2 110-25°; 

3- MeCHClC6H4, bll 116°; EtOC6H4, bl2 104-6°; 2, 

5- (MeO) 2C6H3, b26-7 152-4°; 4-Et02CC6H4, bl7 144-8°, m. 
30-2°; 3, 4-C12C6H3 (CH2) 3, bl4-15 176-8°; 4 , 3 -Me (Me02CNH) 
C6H3, m. 87°; 4 , 3 -Me (Et02CNH) C6H3 , m. 72°; 4, 

2-C1 (4-C1C6H40) C6H3 , m. 44-6°; 3 -PhMeNS02C6H4 , m. 74-5°; 

4- PhN:NC6H4, m. 97-8° (ethylurethane , m. 151°); 3, 
4-Me(4-MeOC6H4N:N) C6H3 , m. 80°; 5 -methyl -2 -methoxy-4 - (2 - 
chlorophenylazo) phenyl, m. 153°; 2-naphthyl, bl4 144°, m. 
56° (methylurethane, m. 113°); 5-nitro- 1-naphthyl , m. 
121-2° (methylurethane, m. 170°); 8 -chloro- 1-naphthyl , bO . 1 

125- 7° (methylurethane, m. 119-20°); 1 -chloro- 2 -naphthyl , 
b0.3 120°, m. 52-3° (methylurethane, m. 115-16°); 
tetrahydro-ac-2-naphthyl, blO 134-6° (phenylurea, m. 
169-70°); decahydro- 2-naphthyl, bl2 116-17°; 3 -phenanthryl , 
b4 198-204°, m. 48° (methylurethane, m. 140-2°); 

4- (6-methyl-2-benzothiazolyl)phenyl, m. 143-4° (methylurethane, m. 
203-5°); 9-ethyl-3-carbazolyl, bO . 1 172-8°, m. 48° 
(methylurethane, m. 118-20°); 3 - ( 9-carbazolyl ) propyl , b7 
240-2° (methylurethane, m. 107-9°); 3 -pyrenyl , m. 92° 
(methylurethane, m. 203°); 12 -chrysenyl , m. 155-6° 
(methylurethane, m. 204°); 9 , 10 -ethanoanthr- 11-ylmethyl , m. 
92-4° (methylurethane, m.p. not given) . The following 

diisocyanates (and derivs . ) were prepared, a number of them by an azide 
degradation 

method not discussed (R = -NCO) : (CH2CH2R)2, bl4 75-6°; R(CH2)3R, 

bl4 86-7°; RCH2CH:CHCH2R (impure) [bis- (methylurethane) , m. 

137°]; R(CH2)4R, b!4 102-4° [bis- (methylurethane) , m. 

129-30°]; (RCH2CH2)2S, bO.5-1 100-20° {bis- 

urea [H2NCONH (CH2 ) 2] 2S, m. 210°}; R(CH2)5R, bl5 123-5° 

[bis (methylurethane) , m. 114-15°]; RCH2 CHMeCH2 CH2R , b9 98-9° 

(bis-urea, m. 181-2°); R(CH2)6R, bl4 130-2° 

[bis (methylurethane) , m. 113-14°]; [RCH2 (CH2) 2] 20, bl4 137° 
(bis-urea, m. 141°); S-analog, b0.3-0.4 118°; R(CH2)7R, bl4 
140-2° [bis (methylurethane) , m. 97.5-8°]; RCH2CMe2 (CH2 ) 2H2R, 
b!2 120-2°, bl6 132-4°; RCH2 (CH2 ) 2CH (OMe ) (CH2 ) 2 ) CH2R, bl2 
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142-5°, (p-chlorophenylurea, m. 217-18°); R(CH2)8R, bll 
146-8° [bis (methylurethane) , m. 111-12°]; 
RCH2CMe2CH2CHMeCH2R, b5 106° (bis-urea, m. 159-62°); 
R(CH2)9R, b0.5 121° [bis (methylurethane) , m. 102-5°]; 
R(CH2)10R / b0.8 128° [bis (methylurethane) , m. 115°]; 
R (CH2 ) 2CH (OBu) (CH2)3R, b2 142-55° (decomposition); 
R(CH2)30(CH2)40(CH2)3R, b0 . 1 130-5°; R(CH2)11R # 0.06 124° 
[bis (methylurethane) , m. 97-8°]; R(CH2)12R, b0.08 135° 
[bis (methylurethane) , m. 117-18°]; [R(CH2)6]2S, bO.7-0.8 
180-5° [bis (methylurethane) , m. 87°]; m-C6H4 (CH2R) 2 , bl2 

159- 62°, [bis (methylurethane) , m. 110-11°]; p-isomer, bl6 
172°, m. 45-6° [bis (methylurethane) , m. 184°]; 1, 

2-C6H10 (CH2R) 2 (cyclohexane) , b23-24 165-8°; 1,4-isomer, bll 
154-6° [bis (methylurethane) , m. 163°]; p-C6H4 (CH2CH2R) 2, 
b0.1-0.2 142-5°; 1, 4-C10H6 (CH2R) 2 , bl 183-4° 
[bis (methylurethane) , m. 167°]; 1, 5-isomer, m. 88-9° 
[bis (methylurethane) , m. 215-16°]; RCH2CH . CH2 . CHMe . CH2 . CHMe . CH (CH2 ) 
3R, b4 165-72°; [C6H4 (CH2 ) 3R] 2 , m. 29° [bis (methylurethane) , 
m. 156-7°] ; (IX) , m. 235-7° (analogous dicyanate not 
characterized). RCH . CH2 . CHR . CH2 . CH2 . CH2 , bl4 120-30°; impure 
CHMe . CHR . CH2 . CHR . CH2 . CH2 , bl2 127-9° Et homolog, bl9 140-4°; 
CH2 (CH2 . CH2 . CHR . CH2 . CH2 . CH) 2 , b0.5-0.6 165-80°; MeCH (C6H10R) 2 
homolog, b4 . 5 198-208° [bis- (methylurethane) , m. 182-3°]; 
Me2C(C6H10R)2 homolog, b8-10 208-30°; (CH2 . CH2 . CHR . CH2 . CHMe . CH) 2 
CH2 , b5 200-12°; 3 , 3 1 -dimethyl isomer, b9 198-210°; 
3 , 3 1 , 5 , 5 1 -tetra-Me homolog, b7 205-12° [bis (methylurethane) , m. 
204-7°]; P-RCH2C6H4R, bl9 152°; p-RCH2CH2C6H4R, bl5 
156°; m- RCH (Me) C6H4R , bll 134° [ bis (methlurethane) , 
m. 112-13°]; m-RCH2CH2CH2C6H4R, bO. 5 118-20°; p-isomer, 
b0.5 100-115°; m-RCHMeCH2CH2C6H4R, b2 146-9°; p-isomer, 
b3 . 5 142-5°; tetrahydro- 1 , 5 -naphthylene diisocyanate, 
b0.04 117-18°, 4- (4-RC6H10)C6H4R (termed "4 , 4 ' -hexahydrobenzidine 
derivative"), b0.7 155-60°, m. 38-44° [bis (methylurethane) , m. 
216° (poorly)]; 4 - (4 -RC6H10-CH2) C6H4R, bO.2-0.3, m. 152-6°; 
m-C6H4R2 bl2, 104-6°, m. 51° [bis (methylurethane) , m. 
157-7.5°]; p-isomer, bl2 110-12°, m. 94-6° 
[bis (methylurethane) , m. 209-10°]; 1 , 2 , 4 -MeC6H3R2 , bl8 
124-6°, m. 21° (33° also given) [bis (methylurethane) , 
m. 170-1°]; 1 2, 6-isomer, bl8 129-33°; 1, 2 , 5-isomer, bl5 
138-9°, m. 39°; 1 , 3 , 5 - isomer , bl7 133.5-4.5°; 
l,3,2,4-Me2C6H2R2, bl7 140-4°; 1 , 3 , 4 , 6 -isomer , bl5 139°, m. 
70-1°; 1,4,2, 5-isomer, bl4 138-43°, m. 82° (also 
given as 76°); 1 , 2 , 4 -EtC6H3R2 , bl2 124-6°; 

1.2.4- iso-PrC6H3R2, bl2 136-40° [bis (methylurethane) , m. 

160- 7°]; ??-Et2C6H2R2 bll 138-40°; ? ? - iso-Pr2C6H2R2 , bl2 
148-60°; 1,2,4-C1C6H3R2 , bll 122-4°; 1,2,4-02NC6 H3R2 , 
bl4 160-80° [bis (methylurethane) , m. 197-8°]; 1 , 2 , 5-isomer, 
b4 165-73°, m. 59-61° [bis (methylurethane) , m. 

157-8°]; 1,3,4,6-C12C6H2R2, bl2 140-6°; 1 , 3 , 2 , 4 -isomer , 
bl.5 120-6°, m. 64-5° [bis (methylurethane) , m. 
184-5°]; 1,4,2, 5-isomer, m. 134-7°; 
1,4,2,5-Cl (MeO) C6H2R2 , m. 134°; 1 , 2 , 4 -MeOC6H3R2 , m. 75°; 

1. 2. 5- isomer, m. 89°; 1 , 4 , 2 , 5 -Me (MeO) C6H2 R2 , m. 106-7°; 
l,2,4-EtOC6H3R2, bl6 162-4°, m. 56°; 1 , 3 , 4 , 6 - (MeO) 2 C6H2 R2 
, m. 125° [bis- (methylurethane) , m. 154°]; 1, 4, 2, 
5-isomer, m. 180-1°; 1 , 2 , 4 -PrOC6H3R2 , bl5 164-5°; 1-iso-BuO 
homolog, bl4 180-1°; 1 , 4 , 2 , 5 - (EtO) 2C6H2R2 , m. 128°; 
(p-RC6H4N: ) 2, m. 158-61° [bis (methylurethane) , m. 241-3°]; 
p-[4, 2-RMeC6H3 N:N) C6H4R, m. 123-5° [bis (methylurethane) , m. 
244-8°]; 1, 4- (p-RC6H4N:N) C6H10 R, m. 177-8°, 

[bis (methylurethane) , m. 210-12°]; p- (o-RC6H40) C6H4R, m. 
60-2°; (p-RC6H4)2 O, b5 196°, m. 66-8°; 
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(o-RC6H40CH2)2 and (o-RC6H4CH2CH2) 20 (prepared but not characterized). The 
following diisocyanato derivs . of naphthalene were prepared: 1, 4, m. 

67- 70° [bis (me thylure thane) , m. 220-2°]; 1, 5, m. 

130-2° (subliming in high vacuum) [bis (methylurethane) , m. 

245-6°]; 2, 6, m. 152-4° [bis (methylurethane) , m. 

244-6°]; 2, 7, m. 152-3°; (2, 1-RC10H6)2 , m. 132-3° 

[bis (methylurethane) , m. 185-7°]. The following diisocyanato 

derivs. of Ph2 were formed: 2, 4', b0.5 14 0-50° 

[bis (methylurethane) , m. 171-2°]; 4, 4' (X), b0.5 150-60° 

[bis (methylurethane) , m. 244°]; 3, 3'-di-Me derivative of X, m. 

68- 9° [bis (methylurethane) , m. 208°]; 3, 3'-di-MeO derivative of 

X, m. 121-2° [bis (methylurethane) , m. 215-16°]; 2-N02 derivative 
of X, m. 119-21° [bis (methylurethane) , m. 211-12°]. The 
following diisocyanates were formed: (p-RC6H4 ) 2CH2 , bO . 2 170°, m. 
46° (also given as 37.6°) [bis (dimethylurethane) , m. 
183-3.5°]; (2, 4 -MeRC6H3 ) 2CH2 , b5 208-11°, m. 65-7°; 
p-R(C6H42CMe2 / b5 . 6 212°, m. 91.5°; ( 2 , 5 , 4 -Me2RC6H2 ) 2CH2 , m. 
127.6°; (p-RC6H4) 2CH611 (?) , b0 . 1 195-200° 

[bis (methylurethane) , m. 173°]; [4, 3-R(MeO) C6H3]2 CH2 , m. 
97-8°; [3, 4-R(MeO) C6H3]2 CH2 , m. 90-3°; [3, 

4-R(EtO)C6H3] 2 CH2 , m. 74°; [4, 2, 5-RMe (MeO) C6H2]2CH2, m. 
128-9°; [4, 3-RClC6H3]2 CMe2 , m. 100-1°; (m-RC6H4)2 CO, m. 
118-20°; l,2,4-PhCH2CH2C6H3R2 , b20 223-7° 

[bis (methylurethane) , m. 154-5°]; m-(p-RC6H4)2 CHC6H4N02 (not 
characterized) [mono- or bis (phenylurea) , sinters about 145°]; 
p-isomer (not characterized) [mono- or bis (phenylurea) (?) , m. 
224-6°]; (4, 2, 5-RMe2C6H2)2 CHPh, m. 116-18°. The 

following diisocyanato derivs. of fused rings and of aromatic S compds. were 
formed: 2, 7 -R2 -f luorene , m. 133°; 2, 6-R2 -anthraquinone , m. 
250-2°; 9-ethyl-2, 7 -R2 -carbazole (S. gives 3, 6), m. 
122-3°; 3, 8-R2-pyrene, m. 234° [bis- (methylurethane) , m. 
264°]; 5, ll-R2-chrysene, m. 274° (S. gives 2, 8). The 

following diisocyanates were prepared from aromatic S-containing compds. 
1, 2, 4-PhSC6H3R2 , m. 73-4°; (p-RC6H4 S)2 , m. 58-60°; 
(p-RC6H4)2 S02 , m. 154° [bis- (methylurethane) , m. 262-4°]; 

XI, m. 166-8° [bis (methylurethane) , m. 235-7°]; 

1,2,4- (p-MeC6H4S02) C6 H3R2 (impure); p-(3, 4 -RMeC6H3S03 ) C6H4R, m. 
67.5°; 4-MeO analog, m. 104-6°; (5, 2-RMeC6H3S)2 , m. 
77-8°; 2, 5-isomer, m. 74-6°; 3, 4-isomer, m. 88°; 
[3, 4-R(Me0) -C6H3S] 2 , m. 66-7°; 4, 3-isomer, m. 101° [3, 
4-R(Me0) C6H3] 2 S02 , m. 165°; 1, 3, 4- (3, 4-RMeC6 H3S02 NH) C6H3MeR, 
m. 191-6°; (p-RC6H4S02NHCH2 ) 2 (m. poorly 178°); [4, 

3- R(Me0)C6H3CH2]2S (not characterized) ; [3, 4 -R (MeO) C6H3SCH2 ] 2 , m. 
118°; [4, 3-R(MeO)C6H3CH2 ]2 S02 (not characterized); [ 3, 4- (MeO) 
C6H3S02CH2] 2, m. 265-7°; [3, 4 - (MeO) C6H3S02NHCH2 ] 2 , m. 192°. 

The following triisocyanates were formed: 1, 2-4, 6-MeC6H2R3, bl-3 

133-9°, m. 75° [tris (methylurethane) , m. 195°]; 1, 3, 

5, 2, 4, 6-Me3C6R3, m. 93° [tris (methylurethane) , m. 284°]; 

1, 3, 7-C10H5R3, m. 162-3° [tris (methylurethane) , m. 217°]; 

p-(2, 4-R2C6H3) C6H4R, bl.5-2 194-8°, m. 71°; p-(2, 

4 - R2C6H3CH2 ) C6H4R, undistillable ; p-(2, 4, 3 -R2MeC6H2CH2 ) C6 H4R, b4 
224°, m. 75-7° [tris (methylurethane) , m. 167°]; 

(p-RC6H4) 3CH, m. 89-90°. The following were also formed: (4, 2, 

5- MeR2C6H2)2 CH2 , m. 154-6°; (p-RC6H4 ) 2NC0C1 , b2-3 230-4°, 
m. 74-77° [bis (methylurethane) , m. 182-4°]. The following 

dimers of the type formula [1 , 2 , 4 -RC6H3 (NCO) 2 ] 2 were prepared: R = CI, m. 

177°; Me, m. 156°; Et, m. 148°; EtO, m. 

185-6°; Me2CH, m. 125°; Me2 CHO, m. 158°; iso-BuO, m. 

176°. Also formed was [1 , 2 , 5 -MeC6H3 (NCO) 2 ]2 , m. 186°. 
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AB The instant invention relates to thermoplastic polyurea powders, 

optionally containing urethane groups, characterized by 

A. a smooth, substantially spherical or lenticular surface, 

B. an average particle diameter of 5 to 1,000^1, preferably 10 to 
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